We start with some general ideas concerning the concept of special type of nonholonomic r-jets. Then we classify the special types of semiholonomic 3-jets.
with the composition of nonholonomic r-jets. Even in this case we havẽ J r (M, N 1 × N 2 ) =J r (M, N 1 ) × MJ r (M, N 2 ). The best known example of special type of nonholonomic r-jets are the bundlesJ r (M, N ) of semiholonomic r-jets J r (M, N ) ⊂J r (M, N ) ⊂J r (M, N ) , [1] , [5] , [9] . There is a simple description ofJ r (V, W ) in the case of two vector spaces V , W , [1] . Analogously to the classical formula
with symmetric tensor powers of V * , we have
with arbitrary tensor powers of V * . The composition of two semiholonomic r-jets is semiholonomic as well. Further,J r (M, N 1 × N 2 ) = J r (M, N 1 ) × MJ r (M, N 2 ). We denote by π r s :J r (M, N ) →J s (M, N ), s < r, the canonical projection, [1] .
We have been interested in the general concept of special type of nonholonomic r-jets. In our first attempt, [3] , we started from the description of all bundle functors on the category Mf m × Mf preserving product in the second factor, [7] , [5] . In general, a bundle functor F on Mf m × Mf is said to preserve products in the second factor, if
Further, F is said to be of order r in the first factor, if for every two local diffeomorphisms f 1 , f 2 : M 1 → M 2 and every g :
Such functors are identified with pairs (A, H), where A is a Weil algebra and H : G r m → Aut A is a group homomorphism of the r-th jet group G r m in dimension m into the group Aut A of all algebra automorphisms of A. . In our first approach, [3] , we considered a G r m -invariant Weil algebra Φ, D r m ⊂ Φ ⊂D r m , and we defined an r-th order jet functor on Mf m × Mf by
where i Φ is the action of G r m on Φ. Clearly,
Conversely, if F is a bundle functor on Mf m × Mf satisfying (7) and preserving products in the second factor, then F is determined by a Weil algebra Φ of the above type, [3] .
Using the Weil algebra technique, [4] , we deduced that the only nonholonomic 2-jet functors on Mf m × Mf are J 2 ,J 2 andJ 2 . However, this model does not includes the composition of jets. That is why we have recently introduced the general concept of nonholonomic r-jet category C, [6] . In Section 2 of the present paper, we describe C in terms of its skeleton. Then we deduce some algebraic properties of the algebraD r m and we characterize C in terms of the induced sequence D C m ⊂D r m of Weil algebras. Our above mentioned result from [4] implies directly that the only nonholonomic 2-jet categories are J 2 ,J 2 andJ 2 , see Example 2 below. However, there are so many nonholonomic 3jet categories that we do not find reasonable to classify all of them without further reasons. So we restrict ourselves to the semiholonomic 3-jet categories and we describe the generic case in Section 4.
Nonholonomic r-jet categories
We recall that X ∈J r x (M, N ) y is said to be regular, if there exists [6] . In [6] , we introduced a nonholonomic r-jet category C as a rule transforming every pair (M, N ) of manifolds into a fibered submanifold
Analogously to the case of J r , [8] , we define L C m,n = C 0 (R m , R n ) 0 and
is called the skeleton of C. Clearly, we can reconstruct C from L C in the same way as in the case of J r , [8] . We have a left action of
and C(M, N ) coincides with the associated bundle
. This gives rise to a product preserving bundle functor on Mf , so a Weil functor
We are going to clarify how C can be determined by such a sequence.
Some algebraic properties ofD r m
By the iteration theorem for Weil bundles, [5] , we have
Write e i s , i = 1, . . . , m, s = 1, . . . , r for the canonical basis of R m * and e 0 s = 1 s for the unit in the s-th component of (10) . For a sequence k 1 , . . . , k r of 0, 1, . . . , m, we define (11) e k 1 ...kr = e k 1 1 ⊗ · · · ⊗ e kr r . This is a basis of the vector spaceD r m , so that every X ∈D r m is of the form X = x k 1 ...kr e k 1 ...kr . The multiplication inD r m is determined by (12) e k 1 ...kr e l 1 ...lr = e h 1 ...hr ,
where e h 1 ...hr = 0 if k s = 0 = l s for at least one s and
x k 1 ...kr = x l 1 ...lr whenever k 1 . . . k r = l 1 . . . l r and the holonomic subalgebra D r m satisfies (14)
x k 1 ...kr = x l 1 ...lr whenever |k 1 . . . k r | = |l 1 . . . l r | .
In the holonomic case, a simple assertion is that the set of all Weil algebra homomorphisms Hom (D r m , D r n ) coincides with L r n,m , [5] . This identification is a special case of the following construction.
Proof. A quick proof is based on a general result concerning Weil bundles, [5] , [8] . Consider the bundle functorsT r m andT r n on Mf .
These are determined by the algebra homomorphismsD r m →D r n .
WriteD r m = R ×Ñ r m , so thatÑ r m =J r 0 (R m , R) 0 . SinceJ r preserves products in the second factor, we haveL r m,n =J r 
Thus, for x = (x i0 , x 0i , x ij ) ∈Ñ 2 m and a ∈L 2 n,m , we have
On the other hand, an algebra homomorphism f :D 2 m →D 2 n is determined by
Clearly, (20) reduces to (17) iff d 0i p0 = 0, d i0 0p = 0, d 0i pq = 0. Consider the immersion i m,n : R m → R m+n , x → (x, 0), and the submersion s m,n : R m,n → R m , (x 1 , x 2 ) → x 1 , and write I r m,n = j r 0 i m,n . Since s m,n •i m,n = id R m , the induced algebra homomorphism (I r m,n ) h :D r m+n → D r m is surjective. One verifies directly that its coordinate expression is (21)x k 1 ...kr = x k 1 ...kr with no appearance of x q 1 ...qr with at least one q s greater than m, q s = 0, 1, . . . , m + n, on the right hand side. Let D C m be the sequence of Weil algebras determined by a nonholonomic r-jet category C. Then I r m,n induces a restricted and corestricted algebra homomorphism Hence L S m,n ⊂L r m,n . Proof. For an admissible sequence D S m , we define
with composition in L S on the right hand side. One verifies directly that C has all required properties. 
Semiholonomic 3-jet categories
A nonholonomic r-jet category C is called semiholonomic, if C(M, N ) ⊂ J r (M, N ) for all M and N . We are going to describe the semiholonomic 3-jet categories. In the course of direct evaluations, we use the coordinate formula for the composition of semiholonomic 3-jets. In the coordinates determined by (5) , if a = (a p i , a p ij , a p ijk ) ∈L 3 m,n and
Proof. We prove that the kernel of the induced mapN 3 m →N 2 m is Hence the tensor Z ijk with z ijk = 1 and all other coordinates equal to zero is obtained by multiplying X ij ∈N 3 m and Y k ∈N 3 m , where the first and second order components of X ij are x ij = 1 and zero otherwise and the first and second order components of Y k are y k = 1 and zero otherwise.
In [4] we studied the bundles J r,r−1 (M, N ) = {X ∈J r (M, N ), π r r−1 (X) ∈ J r−1 (M, N )} of semiholonomic r-jets that are holonomic up to the order r − 1. Already in [2] we deduced that for every X ∈J r,r−1
The difference X − σ(X) is a well defined element of T y N ⊗ 
where l(g 1 ) denotes the standard action of g 1 = π r 1 (g) ∈ GL(m, R) on V . This implies easily the following assertion from [4] . Further, using the formulae from [4] , one deduces directly the following assertion. Going back to the case r = 3, Lemma 1 implies that we can restrict ourselves to the bundlesJ 3,2 (M, N ). In [10] , G. Vosmanská deduced that all natural transformationsJ 3,2 →J 3,2 over the identity of J 2 form a 5-parameter family Ψ. Its coordinate expression is Hence (30) and (31) determine a family L of invariant subspaces of V . Since x ijk = x jki and x kij = x ijk define the same subspace, L is linearly generated by the subspaces (32) L 1 : x ijk = x jik , L 2 : x ijk = x ikj , L 3 : x ijk = x kji , L 4 : x ijk = x jki .
If x ijk satisfy any two equations from (32), then they are symmetric in all subscripts. We shall say that the subspaces of L and the zero subspace are the generic invariant subspaces of V . (We do not know any non-generic one.) The corresponding semiholonomic 3-jet categories together withJ 3 andJ 3,2 are also called generic. Then we can formulate our main classification result as follows. Proof. The subspace corresponding toJ 2,3 is L 1 . The restriction of the algebra homomorphisms corresponding to the natural transformations (28) to L 1 is of the form
One evaluates directly that (33) maps L 1 into L 2 or L 3 or L 4 for the values c 1 = 1 2 , c 3 = c 4 = c 5 = 0 or c 1 = c 3 = c 4 = 0, c 5 = 1 2 or c 1 = c 5 = 0, c 3 = c 4 = 1 3 , respectively. Example 3. There is an interesting problem to geometrize the semiholonomic 3-jet categories of the form ψ •J 2,3 , ψ ∈ Ψ. The simpliest case is x ijk = x ikj . This corresponds to the functor J 2 h (J 1 h Y ) ∩J 3 h Y restricted to the product fibered manifolds M × N → M .
